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INTRODUCTION
The relationship between Temporomandibular Disorders (TMD) and malocclusion is an extremely critical issue in dentistry. In the 1980s, a lawsuit declared that orthodontic treatment was the main cause of TMD 23 of studies have been conducted to investigate this association.
In the past, studies have suggested that malocclusion and occlusal interferences were main factors in TMD development, thus, validating treatment of the disorder 9, 25 . Based on that, occlusal adjustments, full mouth rehabilitation and orthodontic treatment became very popular as the treatment of choice for TMD.
However, most recent studies have shown no difference in relation to signs and symptoms of TMD among subjects with malocclusion and those with normal occlusion 3, 20 as well as between orthodontically treated and non-treated individuals 3, 13 . In earlier 1990s, well conducted studies have demonstrated that some occlusal/skeletal factors, such as anterior open bite, unilateral posterior crossbite, overjet greater than 6-7 mm, absence (CR) to maximum intercuspation (MI) discrepancy greater than 2 mm could be considered occlusal risk factors for TMD 14, 16, 24 . However, most of the people presenting these alterations have never experience any TMD symptoms. An appropriate adaptation capacity is probably able to compensate possible small alterations in function, created by the presence of the malocclusion 18 . between these variables, which, although valid, do not allow a temporal characterization of the variables. In other words, it cannot be established which variable (occlusal changes and TMD) developed first. To establish a cause-effect relationship, prospective longitudinal studies with large and representative samples are needed, but are not yet available.
Thus, contrary to the old concept that malocclusion causes TMD, it may be that, due to the obvious connection between these structures and the dental occlusion, occlusal changes, especially those suddenly observed, may be secondary and muscle disorders 15 . An acute malocclusion refers to any sudden change in the occlusal relationship that has been developed by a disorder 24 . This may be a momentary or prolonged condition 29 . Some of the most commonly TMJ conditions associated with occlusal changes are joint effusion 15 and condylar degeneration processes associated or not with systemic problems 2 . The aim of this article is to present some conditions of occlusal changes, secondary to temporomandibular joint conditions, introducing the dental professional to the great importance of their recognition and of the evaluation of signs and symptoms of TMD prior to treatment planning.
OCCLUSAL CHANGES SECONDARY TO TEMPOROMANDIBULAR DISORDERS
The development of a malocclusion, associated with signs and symptoms of TMD, is an unusual complaint in an orthodontic clinical practice 18 . When an occlusal alteration is caused by TMD, the resulting mandibular position and occlusal relationship depends on the TMJ structures and/or muscles involved 24 . Patients can demonstrate any of a number of clinical conditions that interfere with their comfort and ability to function 5 . It is, therefore, essential in this scenario that before beginning any treatment planning, in such a way that patients are not submitted to irreversible treatment (orthodontic treatment, occlusal adjustment, prosthetic rehabilitation, orthognathic surgery), based on an unstable occlusal relationship, produced by articular and/ or muscular disturbances. The implementation of immediate treatment would not only bring no but it could also aggravate TMD severity.
The clinical presentation of most commonly occlusal changes secondary to signs and symptoms of TMD is further discussed.
Anterior open bite (AOB)
in patients with TMJ degenerative diseases. In patients with such conditions, anterior teeth show wear facets and the absence of mamelons on the incisal edges, indicating that non-contacting teeth of these patients used to be in contact before TMJ images and blood tests (rheumatoid factor, erythrocyte sedimentation, antinuclear antibodies), especially when systemic conditions are present. Whenever condylar resorption is detected, it is essential to define the stage of resorption to investigate whether the destructive process is active or already came to a "burn out" phase. Tests, such as computed tomography (CT), magnetic resonance image (MRI) and bone scintigraphy are useful tools for that purpose. Cone-beam CT is an excellent option because of its capacity to adequately detect MRI, on the other hand, allows visualization of the disc position and articular cartilage alterations 
Associated with unilateral joint effusion
can also lead to occlusal alterations. TMJ retrodiscal tissues are highly vascularized and innervated, and therefore susceptible to the installation of 24 , which can lead to joint effusion. The joint effusion into the mandibular fossa. The outcome of this condition is a sudden development of ipsilateral posterior open bite, and a strong contact on the canine region on the opposite side 24 . This mandible shift is accompanied by a lower midline deviation (Figures 4 and 5) .
Patients present ipsilateral pain in the preauricular region. It is also important to be aware of more severe disorders that can cause similar symptoms and develop malocclusions such as TMJ tumors or ear infections 29 .
Additionally, longitudinal studies and regression analysis of data would be useful for establishing which occlusal changes are due to TMD, which to our knowledge are still not available in the literature. 
Initial consultation and the presence of TMD signs and symptoms
Occlusal relationship is frequently disturbed by TMD manifestations, as previously mentioned, and the dental professionals must always be aware of the presence of such signs and symptoms prior to any irreversible procedure.
There are different protocols for the assessment of signs and symptoms of TMD well established in the literature, such as the Research Diagnostic Criteria (RDC/TMD) 6 or the Helkimo indices 8 . Although these protocols involve parameters that are very disorders by specialists in TMD and researches, the assessment of possible signs and symptoms of TMD can be performed in a relatively short time, with no the initial examination. Suggestions for these procedures are shown in Figure 6 . These procedures allow the clinician to identify the presence of the Occlusal changes secondary to temporomandibular joint conditions: a critical review and implications for clinical practice disorder and refer the patient to a TMD specialist before starting any irreversible treatment. Before treatment, patients should always be asked about history of symptoms of TMD such as TMJ noises, jaw locking, and pain in the region of facial muscles, joints or temple area. Clinically, it is suggested to inspect for tenderness to palpation on the region of the masseter, anterior temporalis muscles, and in TMJ region. Assessment of mandibular active range of motion (AROM), as well as inspection of joint noises, should also be performed.
An algorithm is suggested (Figure 7 ) to assist clinicians on how to proceed when dealing with these situations. This algorithm is based on the for orthodontic treatment (functional/esthetic complaints) or for TMJ/masticatory muscles pain and dysfunction.
According to the suggested protocol, when patients come for orthodontic treatment and signs of TMD (not painful symptoms) are detected at baseline, it is essential that the patient is informed prior to the beginning of treatment. This is important because, in case of progress of signs to symptoms during the course of treatment, patients could consider that the treatment was the cause of the disorder. It is important at this time that the practitioner is able to detect any contributing 4 . A few basic orientations that can be given to patients with TMD signs are shown in Figure 8 .
Asymptomatic joint clicking, one the most common signs of TMD 11, 22 , is one example of this situation. It is a condition that usually do not require treatment 27 , but can progress to symptoms 1 if the patient has uncontrolled and persistent deleterious parafunctional habits.
In these cases, orthodontic treatment can be initiated. The patient should be frequently reassessed regarding the detected signs and repeatedly have general orientation on how to avoid the progression of the disorder. Additionally, patients may not report pain on initial stages of degenerative joint diseases. When facing an occlusal change, as stated before, dentists should consider conducting further investigations on TMJ (including images).
On the other hand, if a patient is looking for orthodontic treatment, but also has TMD and this is the chief complaint, it is very important that orthodontic treatment is not initiated. When present, symptoms must be properly managed before the initiation of orthodontic therapy. This is because, as previously stated, many TMD manifestations can result in an unstable occlusal relationship, interfering with a correct treatment planning.
When any signs or symptoms of TMD are a) ASK about the presence of joint noises, jaw locking and facial/head pain. Avoid yawning, screaming, singing, and long sessions at the dentist.
3) Use hot compresses
Apply moist heat to the painful area for 20 minutes, two to four times a day.
4) Relax your jaw muscles
Try not clenching your teeth. Practice keeping your tongue on the roof of your mouth behind your front teeth. The rule is "lips together and teeth apart."
Keep good posture
Maintaining good posture of head, neck, and back will help relax your jaw muscles.
6) Improve your sleep
Try to have a resting sleep. Avoid sleeping on your back or in other positions that stretch your jaw and neck muscles.
7) Practice aerobic exercises
Walking and water aerobics are excellent ways to help improve your pain and your overall health. Occlusal changes secondary to temporomandibular joint conditions: a critical review and implications for clinical practice therapy, and/or intraoral appliances 18 . To date, evidence based dentistry (EBD) does not support therapies that promote complex and irreversible occlusal changes such as occlusal adjustment, orthodontic treatment, functional orthopedics, orthognathic surgery or prosthetic oral rehabilitation for the treatment of TMD 10 . This discussion, however, is not within the scope of this article.
Once the pain has been resolved and the condition is stable over a reasonable amount of time, initiation of orthodontic therapy may be considered 18 . Treatment plan must consider possible vulnerabilities of the TMD patient such as asymptomatic anteriorly disc displacement or remaining parafunctional habits.
Developing signs and symptoms of TMD during Orthodontic treatment
TMD signs and symptoms are particularly of orthodontic treatment. Regular orthodontic treatment is done on adolescents, a stage when there is a natural increase of many contributing factors for TMD such as trauma, habits, emotional stressors, etc. Hence, it is not uncommon that, regardless of the orthodontic modalities, individuals develop transient signs/symptoms at that life stage. It is important that the orthodontist notify the patient that these problems are highly prevalent in the general population and that the etiology is multifactorial. Therefore, it is not possible to establish a correlation with the orthodontic therapy 18 . Usually, the use of basic pharmacotherapy, such as muscle relaxants ad non-steroidal antiwith counseling, physical therapy and behavioral signs and symptoms. However, if there is an indication for the use of intraoral splints as part of the management strategy, the orthodontic therapy must be discontinued and restarted only after all symptoms were properly addressed.
A protocol on how to manage patients presenting signs and symptoms of TMD during orthodontic treatment is shown in Figure 9 .
CONCLUSIONS
Based on the fact that there is an evident connection between TMJ, masticatory muscles, and the dental occlusion, occlusal changes may for irreversible therapy, such as orthodontics or prosthetic rehabilitation, should be preceded by a meticulous analysis of TMD signs and symptoms. When present, TMD symptoms must always be controlled to reestablish a normal occlusion and allow proper treatment strategy.
